Role of vagus nerves in resiniferatoxin-induced bronchoconstriction of guinea pigs.
To study the role of vagal afferent C-fibers in resiniferatoxin (RTX)-induced bronchoconstriction in vivo, 30 guinea pigs weighing 347 +/- 28 g were evenly and randomly divided into five groups: Group 1, control; 2, chronic vagotomy; 3, local capsaicin (acute); 4, local capsaicin (chronic); and 5, systemic capsaicin. Each animal was anesthetized with pentobarbital sodium, cannulated with a tracheal cannula and venous catheter, paralyzed with gallamine triethiodide, and artificially ventilated. All animals were pretreated with atropine and phenoxybenzamine. Immediately after RTX was intravenously injected, each animal in the control group exhibited profound decreases in maximal expiratory flow, dynamic respiratory compliance, and total lung capacity, as well as an increase in functional residual capacity, indicating severe airway constriction. Animals in Groups 2-4 exhibited partial abolishment, while those in Group 5 showed complete abolishment of the RTX-induced bronchoconstriction. In 12 additional animals (6 animals each in control and chronic vagotomy groups), chronic vagotomy caused also suppressive effects on capsaicin-induced airway constriction. At one min, our data demonstrate that 36-51% of noncholinergic bronchoconstriction is due to the vagal component while the remaining constriction is due to the nonvagal component. Thus, the nonvagal component plays a significant role in this type of tachykinin-mediated airway constriction.